HIV continues to exact an enormous toll on society and to disproportionately affect gay and bisexual men and other men who have sex with men (MSM). Innovative prevention interventions are needed to reverse this trend. In August 2009, the U.S. National Institute of Mental Health and the Centers for Disease Control and Prevention convened a meeting of scientists, community representatives, advocates, and federal partners to discuss innovative preventionintervention science. The meeting was structured to maximize discussion of (1) healthy sex interventions, (2) community and structural interventions, (3) integrated biomedical and behavioral interventions, and (4) interventions to improve uptake of HIV testing. Presentations and discussion focused on research gaps in designing risk-reducing and sexual health-promoting interventions for MSM, including interventions to address mental health, substance use, disclosure, and stigma. This article summarizes the meeting proceedings, highlights key points, and outlines future directions.
Approximately 1.1 million people are living with human immunodeficiency virus (HIV) in the United States, and an estimated 56,300 incident infections in adults and adolescents occurred in 2006. 1 Although acquired immunodeficiency syndrome (AIDS) morbidity and mortality have declined due to effective antiretroviral treatments, HIV continues to bring immense suffering, cause needless loss of life, and exact an enormous financial cost. 2 HIV continues to disproportionately affect gay and bisexual men and other men who have sex with men (MSM), and innovative prevention interventions are needed.
In the U.S., MSM account for 53% of estimated incident HIV infections and are 60 times as likely to be diagnosed with HIV as other men and 54 times as likely to be diagnosed with HIV as women. 1, 3 Differential rates by race/ethnicity and age suggest important directions for new and effective interventions targeted to MSM most in need. 3 Although evidence-based behavioral HIV prevention interventions are reaching some MSM, the vast majority of men who might benefit are not receiving these interventions. 2, 4 The continuing disproportionate rates of HIV among MSM in the U.S. suggest the need for integrated approaches to HIV prevention that incorporate behavioral, structural, and biomedical strategies. [5] [6] [7] Innovations are particularly needed in light of changes in the broader social climate and scientific advances that have highlighted the myriad factors that may impact the success of existing prevention efforts. Some of these factors include the continued reporting of low-risk perception due to beliefs that effective treatment of HIV eliminates transmissibility, and evidence of use of strategies in addition to or aside from condom use, such as limiting sexual partners based on perceived HIV serostatus (e.g., seroadaptive strategies). 8 The context for prevention is also different in the ways that MSM seek partners. The ubiquitous use of the Internet and social networking websites offers ways for MSM, particularly young MSM, to rapidly share information. In addition, use of cell-phone applications allows for information to be shared in real time and, thus, information has the potential to instantly impact behavior. These trends are also embedded in the larger context, where media images overwhelmingly depict socially sanctioned heterosexual relationships, and media coverage of policies and practices highlights a national divide in the acceptance of same-sex relationships.
Advances in biomedical HIV prevention efforts represent another contextual shift; male circumcision, pre-and post-exposure prophylaxis, the development of rectal microbicides, and earlier initiation of HIV treatment-if proven successful through clinical trials-will increase prevention options. Depending on the availability of these biomedical strategies, it will be critical to understand the impact of these interventions on behavior, including use of biomedical prevention in the context of currently effective strategies, such as condom use. For example, using antiretroviral medications to prevent HIV-preexposure prophylaxis (PrEP)-is a promising approach receiving significant attention. Several clinical trials investigating PrEP are underway, with minimal evidence of off-label PrEP use among MSM in the U.S. In preliminary studies conducted by Mayer and colleagues, MSM expressed interest in PrEP use if it could be demonstrated as effective, safe, and inexpensive with minimal side effects. 9 Updates on the ongoing PrEP studies can be found online. 10 It is most likely that any biomedically derived approach will be used in combination with existing and novel behaviorally derived approaches. Irrespective of the findings of these biomedical HIV prevention trials, the next generation of HIV prevention interventions will need to address and account for contextual shifts in the realities, beliefs, and behaviors across the diverse spectrum of MSM living in the U.S.
There are currently a number of nationally disseminated evidence-based interventions (EBIs) for HIV prevention for MSM. As the primary federal agency funding prevention activities, the Centers for Disease Control and Prevention's (CDC's) Division of HIV/AIDS Prevention (DHAP) spent approximately $401 million in fiscal year 2009 to support intervention implementation of HIV prevention programs by health departments and community-based organizations (CBOs) across the country. DHAP's research-topractice model supports (1) the identification of EBIs through its Prevention Research Synthesis system, (2) the packaging of EBIs through its Replicating Effective Programs project, and (3) the national dissemination of EBIs through its Diffusion of Effective Behavioral Interventions project. As of October 2010, the Prevention Research Synthesis program had identified 14 EBIs for MSM, and 10 interventions had been packaged and nationally disseminated 11, 12 (Figure 1 ). Ten of the EBIs intervene at the individual or group level, while four interventions try to generate change at the community level. Some of these interventions also have structural elements (e.g., changing clinic practices or procedures). Overall, the total number of packaged interventions available to address the HIV prevention needs among all MSM is not in proportion to the disease burden in the MSM community. Specifically, only a small number of interventions specifically target African American MSM and none target Latino MSM, which represents a serious gap in the research, given the epidemiologic data. Detailed descriptions of each intervention can be found online. 10, 11 While the availability of behavioral interventions has increased rapidly, there are still groups of MSM for whom no EBI has been identified and disseminated. To accommodate the needs of health departments and CBOs to serve diverse communities of MSM, CDC guidance states that all EBIs can be adapted for specific populations, as long as the adapting agency does not change the intervention-specific core elements and instead only changes key characteristics. 13 CDC also encourages the ongoing evaluation of CBO-developed "homegrown" interventions (e.g., those developed by community members), so that with the accumulation of scientific evidence, these interventions may become EBIs to be included in the compendium. For example, in fall 2010, CDC funded the rigorous evaluation of three homegrown, group-level interventions for African American and Latino MSM-two interventions were specifically developed for African American MSM and one was developed for Latino MSM. 14 In addition, CDC has also partnered with CBOs to conduct outcome monitoring of EBIs.
There are strengths and weaknesses to CDC's system of identifying model programs and processes for adaptation of existing interventions. A dialogue has begun weighing the merits of different approaches to widespread uptake of interventions, including recent arguments in favor of a "common elements" approach (i.e., relying on intervention components that are common across different interventions) to enhancing wider HIV prevention. 15 Exploring this dialogue fullyincluding the research agenda related to identifying the strengths and weaknesses of different approaches to implementation and dissemination-is beyond the scope of this article but is likely to be an important issue for future HIV prevention efforts as they pertain to MSM. This article describes the proceedings of a satellite meeting at the 2009 National HIV Prevention Conference entitled, "Advancing Novel HIV Prevention Intervention Research with MSM." Held in Atlanta, Georgia, on August 22-23, 2009, the meeting was jointly sponsored by the U.S. National Institute of Mental Health and CDC. The purpose was to convene HIV prevention scientists, community representatives, advocates, and federal partners to discuss innovative prevention-intervention science. The meeting was structured to maximize discussion of (1) healthy sex interventions, (2) community and structural interventions, (3) integrated biomedical and behavioral interventions, and (4) interventions to improve uptake of HIV testing. Meeting presentations and discussion focused on research gaps in designing risk-reducing and sexual health-promoting interventions for MSM, as well as addressing the broader needs of MSM, including interventions to address mental health, substance use, disclosure, and stigma.
ReVIew of MeetINg PRoceedINgS

Innovative intervention directions
Although the interventions for MSM have been delivered to individuals, groups, and communities, they have focused predominantly on individual-level targets and outcomes. A key discussion point at the meeting was the importance of implementing the best EBIs at multiple levels to achieve the greatest and broadest public health impact. Thomas Frieden, MD, current CDC director, recently published a model of public health impact that posits that the most intensive interventions (e.g., frequent counseling and education at the individual or group level)-which may be important for a minority of MSM with the most intensive needs-result in the lowest population impact due to the challenges of broad dissemination and implementation. 16 In contrast, interventions that address the social determinants of health (e.g., tobacco legislation) are less focused and targeted to the individual or group but have demonstrated the greatest population impact. Meeting participants emphasized the importance of developing and testing interventions at different levels (e.g., structural interventions) and combining prevention strategies across levels.
Several research studies are underway that attempt to combine interventions and model the impact. One National Institutes of Health-funded intervention trial, Prevention Umbrella for MSM in the Americas, will model interventions to select those with the greatest impact and gather community input to build a menubased HIV prevention package. In addition, Kenneth Mayer, MD, highlighted an ongoing study from the HIV Prevention Trials Network that focuses on black MSM and exemplifies innovation in both its combination intervention and its social network recruitment approach. 17 The primary aims are to identify recent HIV infection, increase HIV disclosure to reduce risk, treat sexually transmitted infections (STIs), address treatment needs for mental health and substance use, and increase access to social services. This novel intervention involves screening and enrolling sexual network members, treating STIs, and using peer health navigators for those who test positive for HIV. In the feasibility stage of the study, black MSM will be recruited in six U.S. cities to address feasibility-related questions, such as who will enroll and why, cultural considerations, network partners, and how to identify a large pool of participants.
Dr. Mayer and others also asserted that earlier treatm ent initiation and, more generally, effective HIV treatment, combined with risk reduction for people in treatment, represent another important combination intervention. Moreover, participants pointed out that diagnosis and treatment of STIs is an essential component of HIV treatment as prevention. In his presentation, Dr. Mayer highlighted that antiretroviral therapy can improve longevity by decreasing viral load and may decrease transmission, but there are other important aspects to this approach that require examination. For example, while effective treatment increases survival, both duration of infectiousness and any risk compensation could attenuate treatment effects on HIV transmission. It will also be important to ensure that earlier offers for treatment do not exacerbate existing trends in racial/ethnic disparities in treatment access.
While the HIV Prevention Trials Network includes a social network component, more research is needed to determine how to best use social networks in interventions. Carl Latkin, PhD, reviewed the state of the science and highlighted questions about theory and measurement of MSM social networks that will require further study as interventions are developed. For example, research is needed to determine the proportion of the network that would need to be reached to influence the majority of network members. The stability of networks would also influence the design and impact of social network interventions for MSM. Broad issues that influence the impact of social network interventions include the extent to which MSM differ in their receptivity to social influence and limitations in social power, as well as mental health and substance abuse issues.
As part of multilevel intervention approaches, participants discussed the need for interventions that target MSM couples and examine outcomes at the level of the couple. Patrick Sullivan, DVM, PhD, highlighted one underutilized approach that encourages male couples to be tested for HIV and counseled together. He recently modeled HIV transmission using CDC's National HIV Behavioral Surveillance System data and estimated that 68% of HIV infections among MSM were attributable to main partners. 18 With high transmission rates occurring within main partners, couples testing may be an important strategy to ensure accurate knowledge of serostatus. Programs targeted to heterosexual couples have been successfully implemented in Africa, and data suggest a 50% reduction in incidence and STIs as a result of these efforts. 19 However, couples HIV testing is not routinely conducted in the U.S. due to privacy laws and longstanding practice. Dr. Sullivan presented unpublished focus group data that suggest the majority of MSM couples would accept couples testing. Focus group participants indicated that the process would be a symbol of commitment, an opportunity to disclose HIV status and share emotional support, and a way to allow monogamous couples to consider stopping condom use. In light of Dr. Sullivan's preliminary data, as well as data from other sources, participants discussed possible research gaps that remain related to methods of defining "main" partners, how partners change over time and over developmental stages (e.g., adolescence to young adulthood), and the role of partner concurrency and HIV serostatus of different partners (e.g., casual vs. main).
Consistent with the need for more attention on structural approaches and social determinants, Simon Rosser, PhD, discussed areas of future research including the influence of risk venues and policy/laws on HIV risk. A better understanding of the influence of structural factors, such as laws that prohibit samesex marriage and adoption and legislation related to antidiscrimination and hate crime prosecution, could inform intervention development. Dr. Rosser presented unpublished analyses that suggest a negative relationship between internalized homo-negativity and cities with pro-gay laws, where study participants residing in more pro-gay cities reported less hostility, less heavy chronic use of alcohol, and fewer unprotected sexual acts. A primary limitation of these data is that they suggest an associative, not causal, relationship between laws and public health outcomes among MSM.
Participants discussed a number of challenges to intervening at the structural level. For example, the target of intervention may be quite distal from the risk behavior. Meeting participants discussed the development of interventions to address housing stability, bullying in schools, and community-level homophobia. There is also interest in bypassing individual behavior altogether by changing laws, structures, and risk contexts that, if adjusted, would limit access to risk situations or increase the likelihood that individuals would maintain healthy sexual behavior. As the intervention target (e.g., bullying in schools) is more distally associated with the intervention outcome (e.g., delay of sexual debut), it may be more difficult to find a strong effect, and the effect may not be seen for several years. More research is needed to answer critical questions about how these socioeconomic and sociocultural factors enhance risk of or provide protection from HIV transmission and acquisition.
The role of technology in innovative interventions
A topic that emerged during the talks on novel interventions was the role that technology can play in HIV risk and prevention. The Internet and cell-phone technology have dramatically changed the context within which MSM seek romantic and sexual partners and friendships, as well as how they maintain relationships. Gay men tend to be among the early adopters of new forms of technology. These environments are often viewed as conveying risk; however, there are some promising opportunities to harness new technologies to more fully understand sexual behavior and promote healthy sexual relationships. For example, the use of new forms of technology may help to increase acceptability and engagement in HIV prevention activities among MSM.
One specific opportunity presented was the use of technology to collect more reliable and valid selfreport data. Patrick Wilson, PhD, presented preliminary data on the use of online sex and drug diaries to evaluate the influence of situational variables on sexual behavior. Data were collected in an ongoing study of HIV-positive MSM, whereby men were asked to report on their sexual behavior, current affective state, and situational factors on a weekly basis. Situational factors included the characteristics of their sexual partners (i.e., relationship status, partner substance use, perceived physical attractiveness, and emotional closeness), communication about condom use, and the setting in which the sexual encounter occurred. Dr. Wilson's research highlights the potential for collecting real-time data with MSM using the Internet and exploring relationships between factors that have typically only been retrospectively collected. Additionally, cell phones and the Internet can be used to make the recording of behavior more user-friendly and transportable. While technology could enhance the type and quality of behavioral data collection, it could also serve as a self-monitoring-based intervention.
Another promising opportunity is the use of technology in the delivery of HIV prevention interventions. Diaries could be used to provide feedback that informs the individual about his behavior over time and, perhaps in conjunction with motivational interviewing or another intervention approach, could be used to reduce risk. Gary Harper, PhD, encouraged participants to think about how technology, specifically social networking sites, can be used to support healthy sexual development among young gay and bisexual men. The discussion highlighted the need for young MSM to be exposed to developmentally and culturally appropriate interventions that promote healthy sexual and relationship development. At a minimum, technology can be an appropriate medium to ensure a broad reach.
Enhancing policy and program research
Meeting participants noted that a critical development in public health policy has been a growing recognition that improving the impact of interventions targeting risk behaviors and extending them to the population level requires greater consideration of the social and biological determinants of health. [20] [21] [22] [23] These determinants include an array of contextual factors, including poverty, power inequities, stigma, discrimination, incarceration, and inadequate access to preventive and medical care. [21] [22] [23] [24] In an effort to better understand the impact of these factors, the World Health Organization established a Commission on Social Determinants of Health in 2005, which was designed to develop recommendations for resolving avoidable systematic differences in health outcomes for subsets of the population. The Commission proposed three overarching recommendations thought to be instrumental in closing the gap in health outcomes within societies: improving daily living conditions, addressing inequities in the organization of societies, and assessing the results of interventions. 25 Similarly, CDC has embarked on an innovative approach to reduce health disparities by initiating a range of activities in highpriority communities that seek to better understand drivers of HIV infection, expand testing and access to care, develop and scale up new interventions, and mobilize communities. 26, 27 One example of policy and programmatic change has been expanding implementation of CDC HIV testing guidelines and addressing the challenges that remain, given fears of HIV stigma and discrimination, unauthorized disclosure of serostatus, or living with a chronic disease. One programmatic and, in some cases, policy change to improve HIV testing in high-priority populations may be to bundle HIV and other tests, as recent studies have shown improved receipt of HIV results when these are combined with tests for other STIs or bundled with other medical care. 28, 29 Recent developments in the policy arena that could impact the HIV epidemic in the U.S. include the removal of the HIV travel ban and the decriminalization of sexual behavior. For MSM specifically, potential policy changes in the military and the passage of marriage equality would help create a culture of inclusion of MSM into society that could serve a health-promoting and diseasepreventing function. Policy, law, and program research could enhance current scale-up of interventions, as well as inform intervention development. However, there was discussion about the expertise required to conduct this type of research and the limitations of currently available funding mechanisms.
SuMMARy of MeetINg dIScuSSIoN
Evidence suggests that prevention interventions, when deployed to those most vulnerable to HIV, reduce the rate of new infections. It has been estimated that as of 2000, the coordinated federal response to the epidemic entailed $10.1 billion and helped to avert 350,000 new infections. 2, 30 Even so, the number of new infections is unacceptable, and MSM of all races/ethnicities continue to shoulder a disproportionate burden of HIV disease. Unfortunately, the most commonly deployed interventions, which focus almost exclusively on individuals' behaviors, will likely only be palliative unless scaled appropriately and complemented by other prevention strategies, including those that take into account structural factors. 1, 24 The meeting discussion highlighted important future directions to address the HIV prevention needs of MSM (Figure 2 ). Participants noted that it is critical that prevention priorities are aligned with local HIV epidemic trends. This means increasing the number and scope of available best-evidence interventions to address the prevention needs of at-risk MSM, including developmentally appropriate interventions for young MSM. For example, young MSM may require interventions that promote healthy sexual and relationship development, while older MSM may require approaches that heighten their awareness of continued risk, presented in fresh and stimulating ways to combat years of living with the threat of HIV. A greater understanding of the contexts in which risk occurs will inevitably increase the focus on dyads and sexual networks. Indeed, an underused approach to HIV prevention for MSM is promoting couples HIV testing and relationship stability.
Novel intervention approaches are necessary in concert with combined, multilevel structural approaches, including greater attention to the social and biological determinants that influence HIV risk and behaviorunemployment, homelessness, impaired access to quality prevention and medical care, mental illness, substance abuse and dependence, community viral loads, and genetics. 20, 26 At the same time, it is imperative to gain a greater understanding of those influences that serve to buffer against adverse health outcomes, such as parental support, comprehensive school-based sex education, and school-and/or church-sanctioned gay peer groups and activities. Lastly, more research is needed on the synergistic effects of new biomedical prevention strategies (e.g., the use of antiretrovirals to prevent onward transmission and non-coitally dependent PrEP) that, when combined with behavioral risk-reduction approaches, hold promise in stemming incident infections.
At the same time that novel interventions are developed, research is needed to understand how best to expand the reach of existing interventions. Participants discussed several future directions of research and practice, including continued evaluation of homegrown interventions, how much to tailor vs. develop new interventions, expanding the role of operational research, and creating tailored toolkits based on local epidemiologic data. In the context of limited resources, the discussion included debate on two approaches to resource allocation: interventions to reach broad groups of individuals (some of whom are at a relatively lower risk of HIV) and interventions targeting subgroups to ensure only the individuals at risk are provided intervention. One aim of a broad, universal approach to prevention would be to create an environment or context that supports sexual health for all individuals, including MSM. This approach could include addressing HIV stigma and homophobia as much as they are barriers to HIV prevention. The aim of a more targeted approach would be to identify those segments of the population who are most at risk for HIV and provide complete coverage, perhaps with more intensive interventions. There was general agreement in the meeting that a balanced approach combining universal with targeted intervention would be optimal when possible; however, determining the optimal balance given limited funds remains a significant challenge.
coNcLuSIoN
This meeting was a collaborative effort between federal partners-the National Institute of Mental Health and CDC-and the discussion highlighted the continued need for the involvement of federal, state, and local agencies, as well as active community involvement, in future efforts to address the HIV epidemic among MSM. In addition to enhanced and continued collaboration, future HIV prevention efforts may gain greater traction if placed in the broader context of sexual health. When HIV prevention and attention to other infectious diseases are embedded in this larger agenda, individuals of all demographic characteristics may be more likely to perceive that prevention messages relate to their lives. As the HIV epidemic continues to disproportionately impact MSM and reflect racial/ethnic and age-associated disparities, innovative interventions are needed that integrate the current social, political, and contextual factors of the lives of all MSM. 2. Policy/structural-level research a. Interventions would benefit from a greater understanding of the structural/social factors driving HIV incidence (e.g., political and legal systems). b. Intervention research integrating levels of risk (biological, individual, and dyadic structural) could inform the next generation of HIV prevention. c. Interventions could benefit from secondary data analysis or program evaluation of policies and state-level data.
Implementation of existing interventions: expanding the reach of efficacious interventions
a. Rigorous evaluation of what communities (particularly communities of color) are already doing to prevent HIV is needed to inform implementation. b. There is a need to balance tailoring existing interventions, for example those that did not originally include people living with HIV/AIDS or MSM specifically, with the relative benefit of developing and testing new approaches. c. Operations research can help to understand the impact of current prevention approaches on the MSM community, including changes in policies and community-level outcomes. d. Tailored toolkits could be made available based on community segmentation (e.g., epidemiologic factors).
Taking a broad vs. targeted approach to intervention
a. There was disagreement on how focused the research should be on cities with the highest incidence/prevalence and low-risk large segments of the population vs. a high-risk small segment of the population. b. There was disagreement on how broad (e.g., reductions in internalized homo-negativity) vs. how targeted (e.g., sexual behavior) intervention outcomes should be. c. The type of intervention outcome is important; proximal outcomes (e.g., number of sex partners) are more likely to demonstrate an immediate intervention effect, but distal outcomes (e.g., development of a healthy, stable relationship) may be a more lasting intervention effect.
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